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45- - tl#Wf : | 

360~420nm)^^^ > ^#;fc^&ft(f| $| LED)^#^f(ffi^ LD) 

|3j • 




To provide emission of white and other color light by the principle of 
secondary excitation mainly by the ultraviolet or violet ( wavelength within 360 
— 420nm) emitters, which likes the excitation of blue phosphors of light 
emitting diode (LED) or laser diode (LD) , which emitting the primary 
spectrum of blue wide band and then the blue wide band exciting the yellow 
phosphors of lower energy level and then emitting secondary yellow spectrum. 
To get the whole spectrum by complimentary color mixing of primary and 
secondary excitation and which is achieved by adjusting the ratio of two kinds 
of phosphors properly. In addition, there could add some red or green phosphors, 
which are excited by ultraviolet or violet and it also could obtain white or other 
color light source with different color rendering and color temperature. 



(25) *h * Jfc * * (30>» J© *# JR Jt 

(35)£f (40)M fc ft £4Mft 

(45)^ jfc (50)* & ft 

(55)* & (60)^ifc 
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#ali^#7fe— ^lt(RED LED) > &&3hfej=- 4£j8fc(BLUE LED)A^fe#^ 
— #k«(GREEN LED)^JS]&L/&#&7G# ' > £ > # &*>&fl&*& 

ffij 0 3&(Nichia)^f];^/tf4M'^*B# 6,069,440 ffc-tM'J t ' if&^iii 
afUb4S4f (InGaN) LED m&tktfj&Jt » 2fc#T##-£&;fc#$&$g;B;® 
^(Y 3 A1 5 0, 2 ' Yttrium Aluminum Garnet • YAG)^^^ ' #»J /I! 

' ^jfesft^Sfe-ft-ft'te,^ 420nm aTBf • Mfc YAG 
sfc^ii^Fte ' fl&J. ' &4b4B4fc (InGaN) LED #r££.#M:fc ' 
4SM5E.ak-&. 400nm^^" • Silt > tt &<fb4B4£ (InGaN) LED ^/r^iki^Mifc^ 

at# yag > ^*-tii^*#s-J^^t^^^ife,^# • ^-r^ » as 
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(Nichia)^5jm^4Lj^g|^ 6,069,440 » 3L*3&ft1fr$L-& 400nm £ 

^T&#J^i&^££ ' -^-^-^g^sj (General Electric Company) ^tff 
6,255,670 Sfc-£2'J + ' ^l«t^* LED > > 

400nm > #^*t&**^at^^j»^^ » H*b ' -fr 

*€fS^SJ/9f4**4i*H^ 6,255,670 3fe*2»J . /tf^iM^jfc-fc 400nm A 
• 

400nm • ^^^^^^^^^^^(LED)^ f 

#(LD>ft&:fcafc . aMtifcaJt-^jfeffl^r 360~420nm ' *.^t# 

' *dJ«M**±^«i-**:*jfc«^ » #'J^ itb— 

& » -sr«iSfcife*HlP 6,069,440 ^itH 6,255,670 SfeOf-iM^ iftffl ^^t-fb 
400nm ^ ;£ #j ^ Sfc tf) • 

^ # =fe # a ?p ^ ^ - m^r&m & $ & * & % # & & 

7t# • *#a^*^-^ 360~420nm^ifci(,^^^^ a a a >; - 

>i Jitt#»i*&*W*J& • #'Jffl t-7fe,^^^7fea a B ^^:4tili^-p: 360~420nm 

&^##(Phosphors);8fc4t # M. » #M * flo J. ± & & . 

i^f &^>f ^li^ & 6 f • 

£K&#L&$k*ht ' jLWtiL&jtikftT • SKyiL&h 555nm ¥}j$&fc ' 
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(Phosphors)B^ > T?£L#.totii-fctiL-k¥j&mft • • &ifc6<fSUUSMi: I & 

fcifc#lttt 7fea B a >K (20) » ♦ 

360~420nm ftgn«m<f ttttOLED)* * *h * £ f & * # 

(LD)*** • *Jffl t-^^,^^7fe,a a a ^(20)^f^t^f ^^,^^^(25) . ^ 
#-^M^^7fc^(40)ge,^r > ^*W4Lme.$jfe*&»«(40)^afcJltiH*»* 
i«**^B|/9f7F^«M 7^,(45)^ i «r^L 5t ^(broadband spectrum)- 
^^#7fc^lt#(first spectrum) > #H * jtb— ^2ft#7fc#iS£4LM&(45) » 
#-^*^^7fc^lt(50)@e,^- • ^^^4L#&^^«(50)#*t4tiU*i^ 
A n m tt: ^ JX X>(55)%, ± &&4&(broadband spectrum)— & 

^ff(second spectrum) » A jtb— «M &§7fc*&-flft(40)A#&^it^«(50)B& 

— -^«t^7fc>*:WP ' W^7t(45)^±^.J#r)A— 

^ii^RGB ^^-a^r^ff^^^^^ ^,(60) • 

• &#i£;fcl^;foi#7fci& ' tf&W t ' » Bit' 

*#W/tfteffl^M&£fc*frft(40)K35r . #i Sr 10 (PO 4 )6Cl 12 :Eu 2+ - 
Ca 10 (PO 4 )6Cl 12 :Eu 2+ * Ba 10 (PO 4 )6Cl 12 :Eu 2+ - Sr 5 (P0 4 ) 3 Cl:Eu 2+ - a 
BaMgAl 10 O 17 :Eu 2+ ,Mn 2+ ^^-|ttitdJ^t-« I •T««.«lt^-«P^ 1 «p^*^' 
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'#ttWM$fr&&K(20)&&i&B$ » *ft^^M&ftifci&ft(40)M^ 

^afcft&ifcii ° 

#4Mfr'W«# > ife B a a>i(20)^r^^Bf . *ft^4Lft&ftjfc^fc(40)*£#J^ 

4M£ a £#H3lffl ;fc®-3i(50)IiL;$r . #, £ Y 3 Al 5 0 12 :Ce 3+ - 

Y 3 Ga 5 0 12 :Ce 3+ - Gd 3 Al 5 0 12 :Ce 3+ > A Gd 3 Ga 5 0 12 :Ce 3+ ^^ t it iH * t -* 

ft **5>tt(40)/*r;8fc dj ft £ &(45) • 

tiW«t ^^ a B a ^(20)^,^,^Qf . ft*jfc<25)j|fc#M&ftfc*HI 
(40)^:^*^^(45) » ffij//r^^^M7fc(45)#^#^#a^^^-^^^^|# 

(50) > 4-*#^ii{^|SyLB/^^4L«^ifc(55)^±^^5t^— 

JJ(20)» fl&$fc;fc£±&ifc(60)&$*fi(rBfi(r • 

> *^t«4fcM&#ifc^«t(40)K^A*&#*i^lt(50)Ba^^j!fe^ 

4* 3 -T * * *h * *(25)3fcft ft * & ft A *t & § ' 

* ft W )tf ifc J8 & ft * * * K # • 4% £ Y 2 0 2 S:Eu 2+ ,Bi 3+ > 

YV0 4 :Eu 2+ ,Bi 3+ - SrS:Eu 2+ > SrY 2 S 4 :Eu 2+ * CaLaS 4 :Ce 3+ > CaS:Eu 2+ * 
SrS:Eu 2+ ^#lttiSA*t-« • 

ff&^ft^/^fitffi #&&ft;fe*&-* ' 4k M BaMg 2 Al 16 0 27 :Eu 2+ ,Mn 2+ > 
YB0 3 :Ce 3+ ,Tb 3+ - SrAl 2 S 4 :Eu 2+ > BaAl 2 S 4 :Eu 2+ - CaAl 2 S 4 :Eu 2+ - SrGa 2 S 4 :Eu 2+ 
- BaGa 2 S 4 :Eu 2+ - JBl CaGa 2 S 4 :Eu 2+ #J#3g 4» it A % t — 3* » 
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- . LCD frjfcj* . jfftg * - 

^#^^^7fc#^7t#(10) • 360~420nm 

*(40)*-*g.#jfci|frtt(50) • ' #it-^*^**c&#*<Hi * 

Ha m £ fe * &&^(40)#v g Sr 10 (PO 4 )6Cl 12 :Eu 2+ - Ca,o(P0 4 )6Cl 12 :Eu 2+ - 
Ba 10 (PO 4 )6Cl 12 :Eu 2+ - Sr 5 (P0 4 ) 3 Cl:Eu 2+ > A BaMgAl 10 O 17 :Eu 2+ ,Mn 2+ 60#|t t 
it A * t -» I tt# &#**Mt(50>& g Y 3 Al 5 0 12 :Ce 3+ * Y 3 Ga 5 0 12 :Ce 3+ * 
Gd 3 Al 5 0 I2 :Ce 3+ * 3, Gd 3 Ga 5 0 12 :Ce 3+ &^ft t it A * + -* - ttift&ft**^ 
It # £ BaMg 2 Al 16 0 2 7:Eu 2+ ,Mn 2+ - YB0 3 :Ce 3+ ,Tb 3+ - SrAl 2 S 4 :Eu 2+ > 
BaAl 2 S 4 :Eu 2+ > CaAl 2 S 4 :Eu 2+ > SrGa 2 S 4 :Eu 2+ * BaGa 2 S 4 :Eu 2+ > 
CaGa 2 S 4 :Eu 2+ «^*t«Hl*t-« 5 

Y 2 0 2 S:Eu 2+ ,Bi 3+ * YV0 4 :Eu 2+ ,Bi 3+ > SrS:Eu 2+ * SrY 2 S 4 :Eu 2+ * CaLaS 4 :Ce 3+ > 
CaS:Eu 2+ - JBl SrS:Eu 2+ #j^ff t it ifc * t . 

#44(35)65 E > M^^7t^(40)^i*^ B > *&£;fci&«(50)tt 

Y^ fc&*5fc«-ftW*** G • jt'J^M 

J& fa H #J 4 4 §1 4fc i <& >5i ED50%A ; B+Y+R+GD50%A ; 

5%ADBD40%A ; 5%ADY[]40%A ; 0.001%ADRD20%A ; 
0.000 1%ADGD20%A ° 

— a ' &&w*-%~ «^^7fcit^(io)^.^^^.j . # 

■ 5 T^^^^7fc^lt(40)||^^##(35)^^ • ASM** K 

(20)_L • *&/fc£-£:tf»#(31) • #jfc^-^^(31)fNta-fb^,^^b«.- • Jfr 
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j£##*(35)>&^ > #^^^-^>f(31)Ji • J^/fc#^£.fljJt(32) • 5 
ifc^&SMbiljfcflMb ° ' tf#^^+ — SI ' X^^ — £4j?J»(32) _t > 

it ' fl&^*.#W4L^ JM6£5fc#jfcit#(10)*tt*;te« • itb^^^-iC 
***** ' *#^(32)^.-3|-&*ifc^|t(50)«l«t*#^b • £c^T 

4K32)#fcL;fcjfrffr » -ftiS&£.«Ttt**|jJ# : 

*-£4MK31) : *^*##K35)^Mfc»*«»lt(40)/9r^jft4LK^r|fc** 
& A » ffij*f^##(35)^$t^ E> £ &^*&^(40)#j B • j?«J 
ED50%A ; 5%ADBD50 0 /oA ; 

(32) : **f&#*K35) . *ft,*jfc*Ht(50) - A J* 

^f^M^^^sa^ffl, X • £fjR#7f4 * fl&#4t#*K35)#£ 

G » W\ ED50%X ; Y+R+GD50%X ; 
5%XDYD50%X ; 0.001%XDRD20%X ; 0.000 1%XD GO 20%X • 

mm • 

*#t* ° 

#KH-&*.*-9!JX* 7fe,B a a>H(20)^^^^Bf . *i»fifc 
fcilll'ft*.*-"*!*****^* (20)***B* . 
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..V 

«(50)mafcA*.«i*ifci«*» • 

«(40)afc4*i&iljfc(45) > AM*(45)#Jk##&#*ift.|t(50)AJltdJ**(55) 

^# «y§ 4l & & it #( i o)4l ^ — « it # n ° 



(25)****** 

(31)#-£flJ># 

(33)*=.^^ 

(50)#&#jfc*Ht 
(60)6* 



(20)**h*jfctfjfcAJi 
(30)#J!&it&* 
(32) # 

(35)£m## 
(45)1£* 
(55)#* 
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& - *»+*«■*£■ ' g 

#3%jt7tft%,jtifc > ^citj^-gile,®^ 360~420nm ft^&i&f ' ^t*t 

3 60~420nm £• & & # ^ * #J & >} A '(t^^m a a a Jl #J #f J3t *f |t & *m& 

«T«* ' ftitI&l*^j!S#.i Sr 10 (PO 4 ) 6 Cl 12 :Eu 2+ > 
Ca, 0 (PO 4 )6Cl 12 :Eu 2+ - Ba 10 (PO 4 ) 6 Cl 12 :Eu 2+ - Sr 5 (P0 4 ) 3 Cl:Eu 2+ > ^ 
BaMgAl 10 O 17 :Eu 2+ ,Mn 2+ ^^|ttit{±J*t-^I ' *>i&H 
Y 3 Al 5 0 12 :Ce 3+ - Y 3 Ga 5 0, 2 :Ce 3+ > Gd 3 Al 5 0 12 :Ce 3+ - Bl Gd 3 Ga 5 0 12 :Ce 3+ ^# 
fit*****-* • 

BaMg 2 Al 16 0 27 :Eu 2+ ,Mn 2+ > YB0 3 :Ce 3+ ,Tb 3+ - SrAl 2 S 4 :Eu 2+ - BaAl 2 S 4 :Eu 2+ - 
CaAl 2 S 4 :Eu 2+ - SrGa 2 S 4 :Eu 2+ - BaGa 2 S 4 :Eu 2+ - 3l CaGa 2 S 4 :Eu 2+ ^#|t t it 
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Y 2 0 2 S:Eu 2+ ,Bi 3+ * YV0 4 :Eu 2+ ,Bi 3+ * SrS:Eu 2+ * SrY 2 S 4 :Eu 2+ * CaLaS 4 :Ce 3+ > 
CaS:Eu 2+ - JBl SrS:Eu 2+ 6^#^ t it A * t — It • 



ED 50% A ; 
B+Y+R+GD50%A ; 
5%ADBD40%A I 
5%ADYD40%A ; 
0.001%ADRn20%A ; %l 
0.000 1%ADGD20%A • 



******* ' *-^*^*^lt#44*^m&**»«t/»f«t*«r«t# 

-■^#^_L ; g-t ' # — £*** A > ift/^*tt#&#&tt£ 

ED50%A A 5%ADBD50%A ; rfijJL ■ $J=-!fcfli* X > 

It^tft^ Y^ fe&*&iMttt*** #&*jfc*Ht#4*£ G > 



ED50%X ; 



B+Y+R+GD50%X ; 



0%XDBD5%X ; 



5%XDYD50%X ; 



0.001%XDRD20%X ; JSl 



i 



0.0001%XDGD20%X • 



^360-420™^^ 



if 
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